Background: Postpartum depressive symptoms negatively affect the quality of life and daily functioning of mothers and infants. Little research has examined the impact of situational factors such as physical symptom burden and function on early postpartum depressive symptoms. Objectives: To explore the association between situational factors and early postpartum depressive symptoms. To predict correlates of early postpartum depressive symptoms. Methods: Cross sectional telephone survey of 720 mothers between 2 and 6 weeks postpartum. Mothers reported on demographic factors, physical and psychological symptoms, daily function, infant behaviors, social support, and skills in managing infant and household. The association between these factors and postpartum depressive symptoms were investigated with bivariate and multivariable analyses. Results: Nearly, 39% of patients screened positive for depressive symptoms. Bivariate analyses showed symptomatic patients were more likely to be nonwhite, have lower incomes, less education, a past history of depression, have higher physical symptom burdens, more physical functional limitations, more infant colic, receive less social support, and have lower-self-efficacy scores as compared with patients without symptoms of depression. In a multivariable model predicting depressive symptoms, nonwhite race (odds ratio (OR) of 1.96, 95% confidence interval (CI) of 1.38, 2.78), more physical symptoms (OR 1.16, 95% CI 1.01, 1.32), infant colic (OR 1.79, 95% CI 1.29, 2.50) lack of social support (OR 0.90, 95% CI 0.86, 0.95), and lower self-efficacy scores (OR 0.90, 95% CI 0.86, 0.94) were associated with depressive symptoms. Conclusions: Nonwhite race, physical symptom burden, infant colic, lack of social support, and lower self-efficacy scores are associated with early postpartum depressive symptoms. Further research is needed to investigate whether providing social support and teaching skills to enhance self-efficacy will reduce the incidence of early postpartum symptoms of depression.
functioning of mothers and infants (1) . Estimates of prevalence rates for this common complication of childbearing, range from 10 to over 50% depending on the screening instrument used and the population studied (2) (3) (4) . The association between symptoms of depression with limitations in multiple dimensions of patient well-being and functioning are well documented in the primary care literature (5) . For example, patients with depressive symptoms or depressive disorders often have worse physical, social, and role functioning as compared with patients without depressive symptoms (5) . In addition, the negative consequences of postpartum symptoms of depression on mother-infant interaction and cognitive child development have been documented in the psychiatric and pediatric literature (6) (7) (8) (9) . High levels of maternal depressive symptoms have been associated with compromised parenting, insecure infant attachment, higher rates of infant behavior problems, and poorer cognitive development (4, 6) .
Most research on this topic has treated postpartum depressive symptoms and depression as a disease and thus has investigated prevalence rates and risk factors for developing this condition. Risk factors for depression that are commonly reported in the literature include maternal characteristics such as being single, younger, of lower socioeconomic status, being anxious, having a prior history of depression, exposure to recent life stress, infant characteristics such as difficult temperament, and absence of social support (10) . While research on mental health in the postpartum period acknowledges a spectrum of depressive symptoms, few investigators have focused on depressive symptoms as a transient postpartum mood and thus focused their research on potentially modifiable situational factors that are associated with this condition. For example, few studies have examined the impact of postpartum physical symptom burden and functioning on postpartum mental health (10) .
The objective of the current study was to describe the association with depressive symptoms of both fixed maternal characteristics (e.g., age, race, marital status), and situational factors in the early postpartum setting that are potentially modifiable including experiential and environmental factors (e.g., physical symptoms, physical functioning, and infant stress), social factors (e.g., social support), and the mother's perception of her ability to manage these situational factors (self-efficacy, i.e., the confidence to perform tasks related to the management of infants and household). We hypothesized that reports of early postpartum depressive symptoms would be associated with higher physical symptom burden, impaired physical function, infant colic, lack of social support, and low self-efficacy. Identifying potentially modifiable situational factors that are highly correlated with early postpartum depressive symptoms was of primary concern.
MATERIALS AND METHODS

Design
Telephone interviews were conducted with mothers between 2 and 6 weeks postpartum. Interviews included questions on demographics, physical symptoms, emotional symptoms, daily function, social support, personal competence, and perceptions of their health care providers. The correlates of depressive symptoms examined in this cross sectional study were assessed by telephone survey and medical chart review.
Patient Population
Our patient population included uncomplicated postpartum mothers who delivered at an urban tertiary care academic medical center between January and September of 2002. Prior to requesting mothers' participation, approval was obtained from the hospital institutional review board and written consent from physicians delivering patients at the study hospital. All women who met the following eligibility requirements were asked to participate: 18 years or older, English or Spanish speaking, delivered infants with birthweights greater than or equal to 2500 g and had 5-min Apgar scores greater than 6. Mothers who met these criteria were excluded however, if they were hospitalized for more than 3 days following vaginal delivery and more than 5 days following c-sections; length of hospital stay was a proxy for maternal complications because they were not coded reliably in the Labor and Delivery Log.
On Mondays through Fridays, all consecutively eligible postpartum mothers identified in the Labor and Delivery Log were approached prior to discharge (except for length of stay eligibility requirements) and asked to participate. Participants who gave written consent were called at home for the baseline interview between 2 and 6 weeks postpartum (mean of 31.2 days). Ten attempts to contact patients were made. Interviews conducted in English and Spanish, lasted between 35 and 45 min. All participants received a monetary incentive to participate.
We approached 1166 patients who met all of our eligibility requirements, 202 refused to participate (17%), and 240 patients were unreachable by phone (21%). We succeeded in reaching and completing phone interviews with 724 mothers, 62% of 1166 who were eligible. Data for four patients were dropped as they answered "don't know" to the depression screening questions. The final sample for this study was 720 patients.
Survey Instrument
Our survey questions were based on comments by postpartum mothers and providers who participated in focus groups and from an extensive literature search. The interview began by asking patients to think back and answer questions in reference to their experience during the first 2 weeks following the delivery of their infants. Mothers reported on their physical and psychological symptoms, daily function, infant behaviors, social support, and selfefficacy (skills in managing infant and household) as well as stable demographic factors.
Outcome Variable
Depressive symptoms measured by a two itemscreening instrument was our main outcome. One item asked about depressed mood, "During the past 2 weeks, have you often been bothered by feeling down, depressed, or hopeless?", the other about anhedonia "During the past 2 weeks, have you often been bothered by little interest or pleasure in doing things?" (11) . These two items are adapted from the primary care evaluation of mental disorders procedure (PRIME-MD) screening questionnaire. We changed the time reference from 1 month to 2 weeks to fit the time frame of our study. The original PRIME-MD study reported that a "yes" answer to one of these two questions was 86% sensitive and 75% specific compared with a subsequent telephone interview diagnosis of major depressive disorder. Later, Whooley, et al. (11) compared the test characteristics of this two-question finding instrument with six previously validated case instruments (long and short form of the center for epidemiologic studies depression scale, long and short forms of the beck depression inventory, the symptom-driven diagnostic system for primary care, and the medical outcomes study depression measure) and simultaneously administered a diagnostic interview (quick diagnostic interview schedule). A positive response to the twoitem instrument had similar sensitivity, specificity, and area under the receiver operating characteristic curves (AUROC) to other case-finding instruments. All six case instruments' AUROC curves ranged from 0.82 to 0.89 (11) .
We chose to use the first two items of the PRIME-MD to measure depressive symptoms rather than the Edinburgh postnatal depression scale (EPDS) as the EPDS is a multifactorial instrument of depression. Principal component factor analysis has revealed that only four items of the 10-items in the EPDS scale load on depression and three items load on anxiety (12) . Our data can generate a fouritem depression scale, which is similar to the EPDS and yields nearly identical results to all logistic models here reported. We deliberately decided to use the first two items of the PRIME-MD as this validated scale has sensitivity and specificity data which is unavailable for our own four-item scale [or the four items in the EPDS].
Independent Variables
Independent variables included maternal demographics of age, race, marital status, education, income, parity, delivery type and past history of depression. Age was a continuous variable, and race was coded in six categories: White, Black/African American, Hispanic/Latino, Asian, Native American, or other. Race was collapsed into nonwhite versus White. Marital status was classified as single, not legally married but living as if married, married, separated, divorced, and widowed, and then later collapsed into married/living with partner versus single. Education was categorized into less than high school graduate (<12 years), high school graduate (=12 years), and greater than high school graduate (>12 years). Household income was classified as less than $5000, over $5000 to $15,000, over $15,000 to $30,000, over $30,000 to $45,000, over $45,000 to $60,000, over $60,000. Medical records were reviewed to code parity, classified as primiparous versus multiparous, and delivery type, classified as vaginal (spontaneous, forceps, and vacuum) or cesarean section. Past history of depression was coded if participants reported having felt depressed for 2 or more weeks at some past time or having received treatment for depression.
Current contextual factors included physical symptoms, functional limitations, role functioning, infant characteristics, factors in the social context and self-efficacy. Physical symptoms were assessed by self-report. Based on the results of previous focus groups, we developed questions on the presence or absence of eight physical symptoms (vaginal bleeding, c-section site or episiotomy site pain, urinary incontinence, breast pain, hemorrhoids, headaches, back pain, and hair loss). The physical symptom scale had a possible range of 0-8. Physical functional limitations included the four items on physical function from the SF-12 (13) . (Cronbach alpha = 0.78).
Role demands were assessed by three items adapted from Tulman and Fawcett (14) ; the items asked about personal responsibility for feeding, bathing, and diapering the newborn. Responses were made on a 5-point scale and responses ranged from 3 to15 (Cronbach alpha = .68). Infant characteristics included infant gender, presence of infant colic, and presence of infant illness.
Previous literature (14) and our focus groups suggested two approaches for assessing participants' social context; the presence or absence of social support and the presence or absence of criticism The five items assessing social support covered emotional support, two types of instrumental support, support with the baby and support with the household, and two questions about partner support. Each question had a five-point response scale and the possible range for social support was 5-25 (Cronbach alpha = .65). Criticism, or negative social support was assessed with two questions, one on criticism with regard to taking care of their baby the other on taking care of the household.
We also developed five questions on selfefficacy, the mother's confidence that one could perform behaviors necessary to manage her postpartum situation (15) . The questions were: "How much of the time did you feel that you were able to do all of the things needed to take good care of your baby?" "How much of the time did feel that you were able to do all of the things needed to take good care of other members of your household (such as other children)?" "How much of the time did you feel that you were able to do all of the things needed to take good care of your of your household?" "How much of the time did you feel that you had more to do than you could handle?" "How much of the time did you wish you were in better control of things?" All questions had a five-point response scale with a possible range of 5-25 (Cronbach alpha = .71).
Data Analyses
All statistical analyses were done using PC SAS version 8.2 (SAS Institute Inc., Cary, NC). Chi-square or Pearson correlation coefficients evaluated the bivariate associations of depressive symptoms with maternal demographics, physical symptoms, physical functioning, role functioning, infant characteristics, social support, and self-efficacy. Independent variables were included in multivariate analysis if their association with depressive symptoms were statistically significant (p < 0.05) To test the unique association of the independent variables with depressive symptoms they were entered in a hierarchical, multivariable logistic regression in the following order: 1) fixed maternal characteristics (maternal demographics), 2) experiential and environmental factors (physical symptom burden, infant characteristics, infant-related role demands, and physical functional limitations), 3) social factors (criticism and social support) and 4) personal factors (self-efficacy). Models were trimmed with each step and statistically significant variables (p < .05) remained in the models after each step except for past history of depression, which remained in all models because of its clinical importance. Additional analyses were conducted to assess whether time from delivery to interview affected reporting of other variables, e.g., physical symptoms and depressive symptoms. There were no correlations between the time of interview and symptom reporting indicating that time is not a confounder in these data. Additional analyses tested whether specific interactions contributed to the report of postpartum depressive symptoms. All the interactions terms that involved the use of continuous predictors were calculated with centered variables. The interactions tested were: 1) past history of depression and physical symptoms, 2) past history of depression with the current stress of a colicky baby, 3) race and self-efficacy, and 4) social support and self-efficacy. These interaction terms were entered one at the time after entering control variables, research variables (including main effects of variables in the interaction term).
RESULTS
Of the 720 patients in our sample (see Table I ), 23% were between 18 and 25-years-old and 29% were greater than or equal to 35-years-old. Nearly 50% of our sample was White, 15% African American or Black, and 26% were Hispanic or Latina. Approximately 27% of our patients had attained less than or equal to a high school education and 30% had household incomes less than or equal to $30,000. Nearly 44% of our patients had just delivered their first baby, and 31% were delivered by cesarean section. Approximately 19% of our sample had a previous history of depression. Nearly 39% of our patients screened positive for depressive symptoms. Anhedonia alone was exhibited by 6% of our sample; feeling sad or down alone was exhibited by 15% of our sample; and 17% reported both symptoms. 
Status 2 Weeks After Delivery
The report of physical symptoms in the first 2 weeks after delivery ranged from a high of 100% for vaginal bleeding to a low of 18% for hair loss. Seventy-nine percent experienced pain from their csection or episiotomy site, 82% experienced breast pain, 59% experienced back pain, 38% experienced headaches, 35% experienced hemorrhoids, and 32% complained of urinary incontinence. While 42% of our patients had less than or equal to 4 h of sleep per night, this variable was not used in predictive models because loss of sleep can be a sign of depression. Sixty-seven percent of patients were limited in moderate activity because of their physical health, 57% were limited in climbing several flights of stairs, 56% accomplished less because of their physical health, and 62% were limited in the kind of work they did because of their physical health.
Infant characteristics were as follows: 16% had a colicky baby, 19% had a sick infant that required visiting a physician, and 52% had a male infant. The majority of patients conducted infant-related activities such as diapering, feeding, and bathing. Social factors, specifically emotional and infant-related emotional support, were reported most or all of the time by the majority of patients (76 and 67%, respectively). On the other hand, 22% reported being criticized about how they took care of their baby. In terms of self-efficacy, while most patients felt they could take good care of their newborns most or all of the time (85%), the minority of patients felt they could take good care of their household most or all of the time (34%).
Depressive Symptoms
Patients with depressive symptoms were more likely to be nonwhite, have lower incomes, less education, and have a past history of depression (see Table II ). Age, parity, and delivery type were not significantly associated with depressive symptoms in simple bivariate statistics. Patients reporting depressive symptoms were more likely to have higher physical symptom burdens (mean score of 4.75 versus 4.22, respectively, p < .01), more physical functional limitations (mean score of 7.30 versus 6.81 respectively, p < .01), more infant colic (mean score of 1.33 versus 1.13 respectively, p < .01), receive more criticism about how they took care of their infant or household (mean score of 1.31 versus 1.19 respectively, p < .01), receive less social support (mean score of 19.0 versus 21.0 respectively, p < .01), and have lower self-efficacy scores (mean score of 14.9 versus 16.9 respectively, p < .01) as compared with patients that did not exhibit depressive symptoms (Table II) . Infant-related role demands were not associated with depressive symptoms in simple bivariate statistics. No significant association was found between infant illness or infant gender with depressive symptoms (results not shown).
Multivariable Models
The first hierarchical model for depressive symptoms included age, race, marital status, education, income, parity, delivery type, and a past history of depression. Only nonwhite race (odds ratio (OR) 1.86, 95% confidence interval (CI) 1.24, 2.79), and a history of depression (OR 1.73, 95%CI 1.16, 2.59) were significantly associated with depressive symptoms in the early postpartum period. In model 2, experiential and environmental variables (physical symptoms, infant colic, infant-related role demands, and physical functional limitations) were added to race and a past history of depression. Nonwhite race, significant in model 1, retained a significant association with depressive symptoms in model 2 along with physical symptom burden, infant colic, and physical functional limitations. Past history of depression was no longer significant (see Table III ). In the final model, social factors (criticism and social support) and personal factors (e.g., self-efficacy) were added to race, past history of depression, physical symptom burden, infant colic and physical functional limitations. Independent variables associated with depressive symptoms were nonwhite race (OR 1.96, 95% CI 1.38, 2.78), more physical symptoms (OR 1.16, 95% CI 1.01, 1.32), infant colic (OR 1.79, 95% CI 1.29, 2.50), lack of social support (OR 0.90, 95% CI 0.86, 0.95), and lower self-efficacy scores (OR 0.90, 95% CI 0.86, 0.94); functional limitations no longer were associated with symptoms of depression. To assess whether vulnerability (prior history of depression) and contemporary stresses plays a role in the activation of depressive symptoms, we examined two interactions. The first assessed the contribution to reports of postpartum depressive symptoms of the interaction between past history of depression and the current stress of physical symptoms. The second interaction was the interaction of past history of depression with the current stress of a colicky baby. Neither interaction term was significant (results not shown). In addition, we conducted two additional analyses to test the interactions between race and self-efficacy, and social support and self-efficacy. Neither interaction term was significant (results not shown).
COMMENT
Nearly 39% of postpartum mothers in our sample screened positive for depressive symptoms. The prevalence of reports of depressive symptoms in our racially, ethnically, and socioeconomically diverse sample of patients who had essentially uncomplicated deliveries was similar to that reported by other researchers who have studied postpartum depressive symptoms in minority and low-income women (2-4).
Our goal was to explore the contextual setting of postpartum women and the relationship between four dimensions of this setting with postpartum depressive symptoms. We hypothesized that reports of early postpartum depressive symptoms would be associated with higher physical symptom burden, impaired physical function, infant colic, lack of social support, and low self-efficacy and we found that all of these factors (except for impaired physical function) were significantly associated with report of early postpartum depressive symptoms.
While others have explored the relationship between maternal demographic factors (fixed characteristics) (10), infant characteristics (environmental factors) (10, 16) , and social support (social factors) (7, 17) with postpartum depression, to our knowledge no prior research has studied the simultaneous association between physical symptom burden (experiential factor), physical functional limitations (experiential factor), and self-efficacy (personal factors) with postpartum depression or depressive symptoms. Our study found a striking association between physical symptoms and depressive symptoms. For each additional symptom (scale ranged from 0 to 8), there was a multiplicative effect on report of depressive symptoms (OR = 1.16) Common sense suggests that the more symptoms a patient is suffering from the more likely they are to feel depressed, yet little research has investigated this relationship in the postpartum setting.
Contrary to our hypothesis and unlike data reported by other investigators (19) , our final model did not show an association between physical functional limitations and symptoms of depression. Two factors may be responsible for this difference. First, most studies that have found physical functional limitations associated with depressive symptoms were conducted on chronically ill patients or geriatric populations where participants are likely to expect their limitations will be permanent rather than short lived (19) . Second, the association of functional limitations with symptoms of depression remained in the model until we entered both self-efficacy and social support. Self-efficacy and social support buffered the effects of functional limitations. Thus, rather than suggesting that functional limitations do not relate to reporting symptoms of depression it appears that their negative impact on a mothers emotional state is eliminated by a supportive social environment and selfconfidence in carrying out daily activities.
As we hypothesized, we did find an association between symptoms of depression with lower self-efficacy scores, infant colic, and lack of social support. Our results are consistent with previous research indicating that infants with difficult temperament and unsupportive environments are associated with higher rates of postpartum depressive symptoms (7, 10, 16, 20) . Our finding that past history of depression was not significantly associated with report of early postpartum depressive symptoms may suggest that contemporary factors outweighed the contribution of historical factors in the report of early postpartum depressive symptoms in our patient population. Early postpartum mothers may feel overwhelmed by their physical symptom burden, infant issues, and the new context in which they live.
While in our sample nonwhite race was associated with early postpartum depressive symptoms, the literature is conflicting about whether minority women are more likely to suffer from postpartum depression compared with white women (4, 18) . Some research suggests that minority women are at higher risk for postpartum depression. However, other studies suggest that there is no difference in the prevalence of postpartum depression between white and minority women after socioeconomic status is controlled for in multivariable analyses. In addition, while other studies (10) suggest that marital status, education, income, and parity, are associated with postpartum depression, we found no such association.
Although the cross-sectional design of our first survey does not allow us to draw causal relationships between lack of social support and lack self-efficacy skills with postpartum symptoms of depression, our results do raise the hypothesis that interventions designed at increasing social support and at teaching skills for managing infants and household (selfefficacy skills) during pregnancy and the postpartum period may be associated with reduced rates of postpartum depression. Previous research does suggest that social support interventions during pregnancy reduce postnatal levels of depressive symptoms, particularly in women with a past history of depression (21) . Other data support a modest association between self-management skills (self-efficacy skills is one example) and reduced chronic disease burden (15) . However, this literature is limited to studies on chronic disease, and this relationship has not been found for postpartum depressive symptoms.
Our study has a few limitations. First, the impact of depressive mood on function and quality of life may be less intense and of shorter duration than would be expected for new mothers meeting DSM-IV criteria for major depressive disorder; although our screening instrument has pretty good sensitivity and specificity as a predictor of diagnosed depressive disorders, we view these scores as measures of depressive symptoms. Given its good psychometric properties, the two item PRIME-MD has been validated in several other populations, it is not surprising that our prevalence rates are similar to those found by other investigators using multi-item scales to assess postpartum depressive symptoms in minority women. Furthermore, the brevity of the scale offered the advantage of minimizing patient burden. Second, we included only uncomplicated deliveries and therefore our estimate of depressive symptoms may be an underestimate as patients with adverse pregnancy outcomes likely have higher rates of depression. We interviewed patients after they delivered their infants and don't have data on mental health factors such as anxiety and depression during the pregnancy, which may also be associated with postpartum depressive symptoms. Third, the cross-sectional design of our study does not allow us to draw causal relationships between more physical symptoms, infant colic, less social support, and less self-efficacy with depressive symptoms. However, our findings are consistent with others who found that both lack of social support and infant colic are associated with postpartum depression (7, 10, 16, 20) .
The strengths of our study are the diverse patient sample included which allows our results to be applicable to nonwhite populations, and the detailed data collected on the experiences, environment, social and personal factors that determine the context in which women live during the early postpartum period. Future research is needed to better understand the predictors of long term reports of depressive symptoms and to test whether self-efficacy interventions and social support interventions may reduce the report of depressive symptoms in the postpartum period.
